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5LFH Oryza sativa / LV D VWDSOH IRRG JUDLQ IRU
PXFK RI WKH ZRUOG DQG LQ VRPH UHJLRQV LV D PRUH
LPSRUWDQW JUDLQ FURS WKDQ HLWKHU ZKHDW RU FRUQ
5LFH FDQ EH FODVVLILHG E\ WKH OHQJWKWRZLGWK UDWLR
RI WKH NHUQHO ORQJ JUDLQ  RU PRUH WR 
PHGLXP JUDLQ ± WR  DQG VKRUW JUDLQ 
RU OHVV WR  86'$  7KHUH DUH PDQ\
LPSURYHG ULFH YDULHWLHV RI DOO WKUHH JHQHUDO JUDLQ
W\SHV :HEE  &KLOGV  DQG PRVW RI WKH
PDLQ ULFHJURZLQJ UHJLRQV WKURXJKRXW WKH ZRUOG
KDYH KDG FRRSHUDWLYH EUHHGLQJ SURJUDPV IRU QHZ
YDULHWLHV VLQFH HDUO\ LQ WKH WK FHQWXU\
0ROGHQKDXHUHWDO
Rhyzopertha dominica ) &ROHRSWHUD
%RVWULFKLGDH WKH OHVVHU JUDLQ ERUHU LV D PDMRU
LQVHFW SHVW RI VWRUHG FRPPRGLWLHV LQFOXGLQJ
URXJK ULFH ZKLFK LV ULFH VWRUHG LQ EXON ZLWK WKH
KXOO LQWDFW 7KH ODUYDO VWDJH LV VSHQW LQVLGH WKH
NHUQHO DQG ERWK ODUYDH DQG DGXOWV FDXVH ZHLJKW
ORVV LQ NHUQHOV WKURXJK IHHGLQJ GDPDJH *XQGX
5DR DQG :LOEXU  UHSRUWHG ZHLJKW ORVV RI
DERXW  LQ ZKHDW NHUQHOV ZKHQ ODUYDH IHG IRU
 GD\V DQG ZHLJKW ORVV RI    DQG
 SHU NHUQHO GXULQJ WKH ILUVW VHFRQG WKLUG
DQG IRXUWK ZHHNV UHVSHFWLYHO\ DIWHU DGXOW
HFORVLRQ 6LPLODUO\ 1LJDP HW DO  FRPSDUHG
ZHLJKW ORVV IURP IHHGLQJ RI DGXOW R. dominica LQ
 YDULHWLHV RI URXJK ULFH DQG UHSRUWHG GDPDJH
UDQJLQJIURPWR
6RPH FRPSDUDWLYH VWXGLHV KDYH UHSRUWHG OHVV
GDPDJH FDXVHG E\ R. dominica RQ ULFH FRPSDUHG
WR ZKHDW DQG RWKHU VPDOO JUDLQV %DNHU HW DO
 $OVR WKH GHYHORSPHQWDO SHULRG RI R.
dominica DQG RYLSRVLWLRQ UDWH FDQ YDU\ DPRQJ
GLIIHUHQW JUDLQ W\SHV DQG HYHQ ZLWKLQ YDULHWLHV RI
WKH VDPH NLQG RI JUDLQ 7KHVH GLIIHUHQFHV KDYH
EHHQ XVHG WR JHQHUDOL]H JUDLQ W\SHV DV HLWKHU
WROHUDQW RU VXVFHSWLEOH WR R. dominica 'RELH DQG
.LOPLQVWHU  6LQJK HW DO  -XOLDQR 
VWDWHV WKDW KXOO LQWHJULW\ NHUQHO KDUGQHVV DQG
FKHPLFDO FRPSRVLWLRQ RI WKH NHUQHO PD\ FRQIHU
UHVLVWDQFH WR R. dominica DQG RWKHU LQVHFW SHVWV
DQG UHIHUHQFHV DQ HDUOLHU VWXG\ E\ %UHHVH 
ZKLFK DOVR GLVFXVVHV WKH VRXQGQHVV RI WKH ULFH KXOO
DV D EDUULHU WR LQVHFWV +RZHYHU QHLWKHU RI WKHVH
VWXGLHV TXDQWLWDWLYHO\ UHODWHG WKH SHUFHQWDJH RI
EURNHQ DQG FUDFNHG KXOOV LQ D ULFH YDULHW\ ZLWK
SURJHQ\ SURGXFWLRQ RI R. dominica7 K H
REMHFWLYHV RI WKLV VWXG\ ZHUH WR  FRUUHODWH WKH
SUHVHQFH RI EURNHQ DQG FUDFNHG KXOOV ZLWK
SURJHQ\ SURGXFWLRQ RI R. dominica DQG 
GHWHUPLQH LI HLWKHU KXOO LQWHJULW\ RU NHUQHO
FKDUDFWHULVWLFV ZRXOG EH XVHIXO FKDUDFWHUV WR
VFUHHQULFHYDULHWLHVIRUUHVLVWDQFHWR R. dominica
Materials and Methods
7KUHH ULFH YDULHWLHV ZHUH XVHG LQ RXU DVVHVVPHQWV
&RFRGULH D ORQJJUDLQ YDULHW\ REWDLQHG IURP WKH
8QLYHUVLW\ RI $UNDQVDV )D\HWWHYLOOH $5 D
PHGLXPJUDLQ YDULHW\ 0 DQG D VKRUWJUDLQ
YDULHW\ 6 ERWK REWDLQHG IURP /XQGEHUJ
)DPLO\ )DUPV 5LFKYDOH &$ 8SRQ DUULYDO DW WKH
*UDLQ 0DUNHWLQJ DQG 3URGXFWLRQ 5HVHDUFK
&HQWHU 0DQKDWWDQ .6 WKH ULFH ZDV KHOG DW &
XQWLOXVHGLQWKHH[SHULPHQWV
)RU WKH LQLWLDO WHVWV WR GHWHUPLQH WKH SHUFHQWDJH RI
FUDFNHG DQG VSOLW KXOOV DSSUR[LPDWHO\  J RI
URXJK ULFH RI HDFK YDULHW\ ZHUH FOHDQHG E\
UHPRYLQJ H[WUDQHRXV PDWHULDO WKURXJK D  VLHYH
 PP PHVK RSHQLQJV DQG WKH PRLVWXUH
FRQWHQW ZDV GHWHUPLQHG XVLQJ D 'LFNH\-RKQ
PRLVWXUH PHWHU *$&  'LFNH\-RKQ &RUS
$XEXUQ ,/ ZZZGLFNH\MRKQFRP 7DS ZDWHU
ZDV DGGHG WR HDFK RI WKH ULFH ORWV WR EULQJ DOO WKUHH
YDULHWLHV WR D XQLIRUP PRLVWXUH FRQWHQW RI 
)RU HDFK RI  UHSOLFDWHV  JUDPV RI ULFH ZHUH
VDPSOHG IURP WKH FOHDQHG ULFH DQG  KXOOV
ZLWK NHUQHOV LQVLGH RI HDFK YDULHW\ ZHUH
PLFURVFRSLFDOO\ LQVSHFWHG DQG FODVVLILHG DV
IROORZV VROLG KXOOV ZLWK WKH SDOHD DQG OHPPD
LQWDFW DQG QR VSDFH EHWZHHQ WKH SDOHD DQG OHPPD
VSOLW KXOOV VSDFHV GRZQ WKH ORQJLWXGLQDO VHDP RI
WKH KXOO EHWZHHQ WKH SDOHD DQG OHPPD DQG
FUDFNHG KXOOV WKH SDOHD DQG OHPPD FUDFNHG
ORQJLWXGLQDOO\ EXW QRW RQ WKH VHDP RU
WUDQVYHUVHO\ DFURVV WKH KXOO :KHQ KXOOV DUH VSOLW
DQG FUDFNHG WKH EURZQ ULFH LV YLVLEOH 7KH
QXPEHUV RI VSOLW DQG FUDFNHG KXOOV ZHUH FRPELQHG
DQG FDOFXODWHG DV SHUFHQWDJH RI WKH  ZKROH
NHUQHOVWKDWZHUHH[DPLQHG
,QGLYLGXDO NHUQHOV RI WKH WKUHH YDULHWLHV ZHUH
DQDO\]HG IRU NHUQHO KDUGQHVV E\ UHPRYLQJ WKH
KXOOV RI  J RI URXJK ULFH XVLQJ D 0F*LOO 6KHOOHU
DQG WKHQ  RI WKH EURZQ ULFH NHUQHOV ZHUH
UDQGRPO\ H[DPLQHG XVLQJ WKH 6LQJOH .HUQHO
&KDUDFWHUL]DWLRQ 6\VWHP 6.&6  3HUWHQ
,QVWUXPHQWV 6SULQJILHOG ,/ ZZZSHUWHQFRP WR
FODVVLI\ NHUQHOV DFFRUGLQJ WR KDUGQHVV ,I WKH
PHDQV IRU NHUQHO KDUGQHVV ZHUH !  WKH VDPSOH
ZDV FODVVLILHG DV KDUG LI WKH PHDQV ZHUH   WKH
VDPSOH ZDV FODVVLILHG DV VRIW IROORZLQJ
SURFHGXUHV GHVFULEHG E\ 0DJKLUDQJ DQG 'RZHOO
 $SSUR[LPDWHO\  J RI EURZQ ULFH RI HDFK
YDULHW\ ZDV ZHLJKHG DQG JURXQG WR IORXU E\ XVLQJ
D :LOH\ 0LQL 0LOO $UWKXU + 7KRPDV &RPSDQ\
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH ZZZWKRPDVVFLFRP DQG VLHYHG WKURXJK D  
VLHYH  PP RSHQLQJV $P\ORVH FRQWHQW ZDV
GHWHUPLQHG XVLQJ DQ DP\ORVH  DP\ORSHFWLQ DVVD\
NLW IURP 0HJD]\PH 0HJD]\PH ,QWHUQDWLRQDO
,UHODQG /WG ZZZPHJD]\PHFRP 7KLV LV D
VWDQGDUG PHWKRG XVHG WR GHWHUPLQH DP\ORVH
FRQWHQW PRGLILHG IURP *LEVRQ HW DO  ZKLFK
PHDVXUHV DP\ORVH FRQWHQW ZLWKRXW SULRU VWDUFK
SXULILFDWLRQ DQG DOORZV IRU YDULDWLRQ LQ VDPSOH
VL]H 'DWD IRU SHUFHQWDJH RI VSOLW DQG FUDFNHG
NHUQHOV NHUQHO KDUGQHVV DQG DP\ORVH FRQWHQW
ZHUH DQDO\]HG XVLQJ WKH *HQHUDO /LQHDU 0RGHO
*/0 SURFHGXUH RI WKH 6WDWLVWLFDO $QDO\VLV
6\VWHP 6$6 ,QVWLWXWH  ZZZVDVFRP WR
GHWHUPLQH VLJQLILFDQW GLIIHUHQFHV DPRQJ ULFH
W\SHVDWDOHYHORI P 
9RXFKHU VSHFLPHQV RI R. dominica XVHG LQ WKLV
VWXG\ FDPH IURP D ODERUDWRU\ FRORQ\ DQG
VSHFLPHQV IURP WKLV FRORQ\ KDYH EHHQ GHSRVLWHG
LQ WKH .DQVDV 6WDWH 8QLYHUVLW\ 0XVHXP RI
(QWRPRORJLFDO DQG 3UDLULH $UWKURSRG 5HVHDUFK DV
YRXFKHU VSHFLPHQ QXPEHU  3URJHQ\
SURGXFWLRQ ZDV HYDOXDWHG E\ SODFLQJ  J RI HDFK
YDULHW\ RI ULFH LQ VHSDUDWH PO YLDOV DQG SODFLQJ
 XQVH[HG ± ZHHNROG DGXOW R. dominica
LQVLGH HDFK YLDO IRU WZR ZHHNV $OO YLDOV ZHUH
SODFHG LQ SODVWLF KXPLGLW\ ER[HV $UWKXU 
FRQWDLQLQJ D VDWXUDWHG VRGLXP FKORULGH 1D&O
VROXWLRQ WR PDLQWDLQ UHODWLYH KXPLGLW\ DW 
*UHHQVSDQ  ZKLFK LV HTXLYDOHQW WR DERXW
± JUDLQ PRLVWXUH FRQWHQW DQG WKHQ
LQFXEDWHG DW & $IWHU  ZHHNV WKH ULFH LQ WKH
YLDO ZDV VLHYHG DGXOWV ZHUH UHPRYHG DQG WKH ULFH
DQG DOO IUDVV PDWHULDO ZHUH SXW EDFN LQWR HDFK YLDO
7KH YLDOV ZHUH UHWXUQHG WR WKH LQFXEDWRU DQG DIWHU
 ZHHNV WKH ULFH ZDV VLHYHG DJDLQ DQG WKH DGXOWV
WDEXODWHG (DFK WULDO ZDV UHSHDWHG ILYH WLPHV DW
LQWHUYDOV RI WZR ZHHNV IRU WHQ ZHHNV 5DZ GDWD IRU
) SURJHQ\ ZHUH WUDQVIRUPHG E\ VTXDUH URRW DQG
GDWD ZHUH DQDO\]HG E\ XVLQJ WKH 0,;('
3URFHGXUH 6$6 ,QVWLWXWH  DQG PHDQV ZHUH
VHSDUDWHG XVLQJ WKH 7XNH\.UDPHU WHVW DW P 
 7KH GDWD IRU VSOLW DQG FUDFNHG NHUQHOV ZHUH
DVVHVVHG IRU FRUUHODWLRQ ZLWK SURJHQ\ SURGXFWLRQ
XVLQJWKH&RUUHODWLRQ3URFHGXUHLQ6$6
$V SDUW RI WKLV VWXG\ WKH SUHIHUHQFH RI QHRQDWH R.
dominica IRU WKH WKUHH YDULHWLHV RI ULFH ZDV DOVR
DVVHVVHG 1HRQDWHV ZHUH FROOHFWHG E\ ILUVW SODFLQJ
 DGXOW R. dominica LQWR D  / JODVV MDU ZLWK
 J RI URXJK ULFH DQG KROGLQJ WKLV MDU DW &
DQG  UHODWLYH KXPLGLW\ $IWHU WZR GD\V WKH
DGXOWV ZHUH UHPRYHG DQG DIWHU DQ DGGLWLRQDO ±
GD\V QHRQDWHV ZHUH FROOHFWHG IURP WKH MDU E\
VLHYLQJ WKH ULFH WKURXJK D  VLHYH  PP
RSHQLQJV 7KH QHRQDWHV ZHUH LQGLYLGXDOO\
UHPRYHG IURP WKH IUDVV E\ SXWWLQJ WKH FROOHFWLQJ
GLVK XQGHU D PLFURVFRSH UHPRYLQJ WKH QHRQDWHV
IURP WKH GLVK XVLQJ D GDPS DUWLVWV¶ SDLQWEUXVK
DQG WUDQVIHUULQJ HDFK QHRQDWH LQWR DQ LQGLYLGXDO
ZHOO RI D ZHOO SODWH (DFK ZHOO FRQWDLQHG WZR
EURZQ ULFH NHUQHOV RI HDFK YDULHW\  NHUQHOV WRWDO
LQ HDFK ZHOO 7KH EURZQ ULFH NHUQHOV ZHUH SODFHG
DOWHUQDWHO\ DORQJ WKH ZHOO ERWWRP DV D ULQJ LQ HDFK
ZHOO RI D ZHOO SODVWLF SODWH GLDPHWHU RI DQ
LQGLYLGXDO ZHOO LQ WKH SODWH ZDV  PP 7KH
EURZQ ULFH NHUQHOV ZHUH VWXFN WR WKH ERWWRP RI WKH
ZHOO XVLQJ WDSLRFD JOXH ZKLFK KDG EHHQ SUHSDUHG
E\ PL[LQJ WDSLRFD IORXU LQ ZDWHU  PJ RI IORXU SHU
 PO RI ZDWHU DQG KHDWLQJ XQWLO WKH VROXWLRQ
GLVVROYHG LQWR D SDVWH 7KH JOXHG NHUQHOV ZHUH
DOORZHG WR GU\ IRU DERXW  KRXUV DQG WKHQ RQH
QHRQDWH ZDV LQWURGXFHG LQ WKH PLGGOH RI HDFK RI
WKH LQGLYLGXDO ZHOOV FRPSULVLQJ WKH ZHOO SODWHV
)LYH VHSDUDWH UHSOLFDWHV ZHUH SHUIRUPHG DV EORFNV
DW ELZHHNO\ LQWHUYDOV $OO RI WKH ZHOO SODWHV ZHUH
VWRUHG LQVLGH DQ LQFXEDWRU DW & DQG 
UHODWLYH KXPLGLW\ DV SUHYLRXVO\ GHVFULEHG )LYH
ZHHNV DIWHU WKH QHRQDWH LQWURGXFWLRQV WKH ZHOO
SODWHV ZHUH H[DPLQHG XQGHU D VWHUHRPLFURVFRSH
IRU WKH SUHVHQFH RI DQ DGXOW DQG DQ HPHUJHQFH
KROH LQ RQH RI WKH NHUQHOV 7KH QXPEHU RI DGXOWV
HPHUJLQJ IURP HDFK ULFH YDULHW\ ZDV DQDO\]HG E\
XVLQJWKH*HQHUDO/LQHDU0RGHOSURFHGXUHRI6$6
Results and Discussion
0RUH SURJHQ\ ZHUH SURGXFHG LQ &RFRGULH YDULHW\
ULFH FRPSDUHG WR 0 7DEOH  F    df   
 P   ZKLOH WKH SHUFHQWDJHV RI VSOLW DQG
FUDFNHG KXOOV LQ ERWK &RFRGULH DQG 6 ZHUH
JUHDWHU WKDQ WKH SHUFHQWDJH RI VSOLW DQG FUDFNHG
KXOOV LQ 0 F    df     P   ,Q
DGGLWLRQ WKHUH ZDV D SRVLWLYH FRUUHODWLRQ EHWZHHQ
VSOLW DQG FUDFNHG KXOOV FRPELQHG DQG SURJHQ\
SURGXFWLRQ r    P U !     .HUQHOV
IURP DOO WKUHH ULFH YDULHWLHV ZHUH FODVVLILHG DV KDUG
XVLQJ WKH 6.&6 V\VWHP DQG HDFK YDULHW\ ZDV
VLJQLILFDQWO\ GLIIHUHQW IURP WKH RWKHUV KRZHYHU
WKHUH ZDV OLWWOH YDULDWLRQ DERXW WKH PHDQV IRU HDFK
RI WKH YDULHWLHV 7DEOH  R. dominica VKRZHG QR
SUHIHUHQFH DPRQJ WKH EURZQ ULFH IURP WKH WKUHH
YDULHWLHV F    GI     P    DQG WKH
QXPEHU RI HPHUJHG DGXOWV IURP WKH  QHRQDWHV
H[SRVHG RQ WKH EURZQ ULFH ZDV     
 DQG    LQ &RFRGULH 0 DQG 6
UHVSHFWLYHO\ $P\ORVH FRQWHQW ZDV JUHDWHVW LQ
&RFRGULH YDULHW\ ULFH 7DEOH  EXW DP\ORVH
FRQWHQW ZDV QRW FRUUHODWHG ZLWK SURJHQ\
SURGXFWLRQ3
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
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9RO_$UWLFOH Table 11XPEHURI)SURJHQ\WKHSHUFHQWDJHRIFUDFNHGDQGVSOLWKXOOVWKHKDUGQHVVRIWKHNHUQHODQGWKH
DP\ORVHFRQWHQWLQWKUHHULFHYDULHWLHV
Variety
Number of
progeny*
Cracked and split hulls (%) (n
= 1,000 kernels)
SKCS hardness (Average of
particle size index ±SE)
Amylose content (%) .from
brown rice flour base
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&RFRGULH
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7XNH\.UDPHUWWHVW
7KH LQWHJULW\ RI WKH URXJK ULFH KXOO DSSHDUV WR EH D
PDMRU IDFWRU LQ VXVFHSWLELOLW\ RI LQGLYLGXDO NHUQHOV
WR R. dominica ,Q WKHVH WHVWV WKHUH ZDV D SRVLWLYH
FRUUHODWLRQ EHWZHHQ SURJHQ\ SURGXFWLRQ DQG WKH
SHUFHQWDJH RI EURNHQ KXOOV %UHHVH  DQG
&RJEXUQ  DOVR QRWHG WKDW WKH KXOO RIIHUV
SURWHFWLRQ IURP VWRUHGSURGXFW LQVHFWV DQG
WKHUHIRUH KXOO LQWHJULW\ LV D YDOLG PHDVXUH RI
UHVLVWDQFH RU VXVFHSWLELOLW\ :KHQ WKH URXJK ULFH
KXOO LV UHPRYHG WKH EURZQ ULFH LV YXOQHUDEOH WR
DWWDFN E\ QHRQDWH R. dominica 3URJHQ\
SURGXFWLRQ LQ EURZQ ULFH LV FRQVLVWHQWO\ JUHDWHU
WKDQ SURJHQ\ SURGXFWLRQ LQ URXJK ULFH RI WKH VDPH
YDULHW\ 0F*DXJKH\  6LWWLVXDQJ DQG ,PXUD

Disclaimer
7KLV UHSRUW UHSUHVHQWV WKH UHVXOWV RI UHVHDUFK RQO\
0HQWLRQ RI D SURSULHWDU\ SURGXFW RU WUDGH QDPH
GRHV QRW FRQVWLWXWH D UHFRPPHQGDWLRQ RU
HQGRUVHPHQW E\ WKH 86 'HSDUWPHQW RI
$JULFXOWXUH .DQVDV 6WDWH 8QLYHUVLW\ RU &KLDQJ
0DL$JULFXOWXUDO8QLYHUVLW\
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